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FOREWORD This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Cranes and Lifting Chains Sectional Committee had been approved by the Heavy Mechanical Engineering Division Council. Sheaves are the most critical cranes, hoists, etc. part of lifting appliances and material handling equipment such as

Availability of good quality sheaves is a prerequisite handling equipment. This standard aims at Indian Standard Rope sheaves for electric overhead
NOTE. - Till the concerned such time parties. the standard under preparation

for cranes or other load lifting and material supply of standardized sheaves according to travelling cranes ( under prepurafion ).
is published, th: matter shall be as agreed upon between

Use of this standard will help in extending life to generally improve, if supplies are effected according This standard sheaves. will also help the users to identify

sheaves. Reliability to this standard.

of cable

drives

will

also

their requirements

in a clear manner

while ordering

In the preparation of this standard, assistance has been derived appliances : Sheaves technical conditions', issued by Deutsches ( West Germany ).

from DIN 15063-1977 Institute fiir Normung

`Lifting ( DIN )

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated expressing the result of a test or analysis shall be rounded elf in accordance with IS 2 : 1960 `Rules for rounding off numerical values ( revised)`. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.
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Indian Standard LIFTING APPLIANCES - SHEAVES TECHNICAL SUPPLY CONDITION
1 SCOPE This standard covers the technical requirements for supply of sheaves for lifting appliances including cranes. 2 REFERENCES The Indian Standards listed in necessary adjuncts to this standard. 3 TERMINOLOGY For the definition purpose of this standard, shall apply. the following FIG. 1 WEAK LIMIT FOR SHEAVE GROOVE and Materials , Annex A are

3.1 Sheaves Rotating element with one or more grooves for guiding and/or changing the direction of the rope. This definition also includes tensioning pulleys of cable drives of hoists. 4 SUPPLY 4.1 Design This standard includes specifications for interchangeability also besides recommendations for Manufacturing process and suitability materials. of material are left to the choice of manufacturer unless purchaser has specific requirements for materials and manufacturing process. However, for guidance suitable manufacturing materials and processes are included. 4.1.1 The supply shall correspond to the specific requirements laid down in' the order and shall conform to Indian Standard Rope sheaves for cranes ( under travelling electric overhead preparation ).
NOTE-Till such time the standard under preparation is published, the matter shall b3 as agreed upon between the concsrnzd parties.

4.2 Method for Manufacture

OF SHEAVES

As an example, the method of manufacture and recommended materials are given in Table 1. Final selection will depend on the user's requirements and the manufacturer's design. 4.3 Treatment All the sheaves shall be stress releived, irrespective Cast steel sheaves of the manufacturing process. made from hardening and tempering steels shall be hardened and tempered. The strength/grade of material shall be stipulated in the order. The forgings shall be supplied in the tempered condition. If they are heated for any reason, they shall again be re-heat treated. 4.4 Reduction of Wear 4.4.1 Heat Treatment If any heat treatment is carried out, the sheaves be through heat-treated. If required shall ( depending on the material ), the heat treatment may be done only after rough machining of the This can be employed usefully for forged profile. and cast sheaves made from hardened and tempered steels. In such cases, material, heattreatment and strength of corresponding grades shall be stipulated in the order. 4'.4.2 Hurdening

4.1.2 The design shall be such that the loads can be safely taken up taking into account the wear of the profile of the sheaves. The maximum permissible wear is given by the empirical relationship: V = 0'15 X dmax where &ax = maximum correlated rope ( see Fig. 1 ). diameter of wire

Material process and through hardening stage shall be stipulated in the order. Depth of hardening shall be according to IS I387 : 1967. 4.4.3 Fabricated Sheaves For fabricated sheaves, the range of tensile strength and thickness of built up weld material ( for example 780 to 920 N/mm2 ) as well as those.for base materials shall be stipulated in the order. 1

4.1.2.1 This empiricial relationship gives only a guide value, but the minimum value to be taken into account shall be 1'5 mm. 4.1.2.2 If suitable treatment for wear resistance is given to the sheave, for example, hardening then the wear shall not be taken into account.

IS 13308 : 1992 4.5 Tolerance on Dimensions of Form and Position c) For sheaves of SG Iron to IS 8350 : 1977, and tolerance class I

For standardized sheaves, tolerances according to Indian Standard Rope sheaves for electric overhead travelling cranes ( under preparation ) shall be applicable. For illustration, see Table 2. For sheaves made for specific orders and applications, the tolerances shall be suitably adopted.
NOTE -Till such time the standard under preparation is published, the matter shall bc as agre:d upo;l between the concerned parties.

d) For sheaves of forged steel, tolerances and permissible deviation shall be according to IS 10604 ( Part 2 ) : 1983. 4.6 Requirements for Cast Sheaves

4.5.1 For dimensions without tolerance on machined surfaces, the free dimension tolerances, precision grade : medium according to IS 2102 ( Part 1 ) : 1980 shall be applicable. 4.5.2 For unmachined dimensions without surfaces the following tolerance on are applicable: tolerance irons, class 2 tolerance

The requirements for safety for shaping and machining of castings shall be observed: Cast sheaves shall be free from external visible cracks and other external defects which may have deliterious effect on the working of the sheaves. Internal defects can be determined by nondestructive test methods only to a limited extent and at a heavy cost of testing. If required, this shall be agreed between the purchaser and the manufacturer. 4.7 Requirement for Fabricated Sheaves Welding shall be done according to IS 9595 : 1980. Quality of welds shall be inspected according to IS 822 : 1970. Fabricated sheaves shall be free of any defects which can effect the working of sheaves.

a) For sheaves of cast steels, to IS 4897 : 1976, b) For sheaves of grey cast class 2 to IS 5519 : 1979,

Table 1

Manufacturing

Methods and Materials only )

( As an example

( Clause 4.2 )
Manufacturing Process Material Type Recommended Grade of Material Reference Standard

Castings

Cast steel

23-45 26-52 CS 640 : 3 FG 200 FG 260 FG 300 FG 350 SG 400/12 SG 500/7 SG 70012

IS 1030: 1989 1s 2644 : 1986 IS 4896 : 1376

Cast steel suitable for hardening and tempering Grey cast iron `1 SG Iron castings

IS

210: 1978

IS 1865 : 1991

Aluminium
-~ -~ alloys `1 _._______

A-8
_____~~

IS 617: 1575 ___.---__ 1s 2062 : 1981

Nylon
Fabrication Structural steel Steel forgings hardened tempered

Minimum tensile
strength 60 N/mm2 Fe 410 WA Fe 410 WB Fc 410 WC 35C8 45C8 40Cr4Mo3 (40Crl Mo28) 50Cr4V2 ( 50Crl V20 ) Minimum tensile strenth 60 N/mnP foundry rolling mills, soaking pits, etc ),

Forging or shaped from solid

IS 2004: 1978

1s 4367 : 1991 ..-____-.__

-.
Machined from round bars Nylon

1) For highly stressed production cranes in steel works ( for examplz, these materials are not allowed to be used.
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IS 13308 : 1992 4.8 Requirements for Forged Sheaves 4.10 Certificates of Test of Materials to the user as and

The general safety requirements for shaping and making of forged components shall be observed. according to be supplied shall Forgings Forged sheaves shall be free IS' 3479 : 1966. from surface defects and internal separation which can adversely affect the functions of sheaves. 4.9 Other Requirements 4.9.1 The exposed surfaces of the finish machined sheaves ( for example inside hole, bush, sheave profile ) shall be coated with an anti-corrosive agent and the other surfaces may be painted according to the manufacturers discretion. 4.9.2 The groove of the sheaves shall have a The groove surface finish of N9 minimum. surface and edges shall be smooth and rounded to reduce wear of the rope and increase rope life. Table 2 Permissible

These shall be made available when required. 4.11 Marking

The sheaves may carry the following

markings:

a) Manufacturer's name or trade-mark, b) Size according to Indian Standard Rope sheaves for electric overhead travelling cranes ( under preparation ),
NOTE -Till such time the standard under preparation is published, the matter shall be as agreed upon between the concxned parties.

c) BE Certification

Mark.

4.11.1 Marking at (b) and (c) in 4.11 indicates that the sheaves are interchangeable with sheaves of same size and the technical requirements as well as other standards mentioned in this standard have been followed. Definitions and

Deviations of Form and Position Indications on Drawings ( Clause 4.5 )

Type of Tolerance Symbol and Characteristic Tolerance indications

USC for Sheaves

-__
on IIrawings

Tolerance of Form and Position
(5) Tolerance in deviation from cylindrical form is I, = 4 of the tolerance field of the hub hole

(2)

(3) Cylindrical Form
Hole

(4) ii) hub /'
d HOLE IN HUB

Q

/

Form
A

Linear Form

Sheave profile

dt

I

paraf i CN )

The tolerance TV for linearity deviation in tolerance zone of the groove radius shall lie with in the tolerance for the groove radius according to Indian Standard Rope sheaves for electric overhead travelling cranes ( under preNOTE -Till such time the standard under preparation is published, the matter shall be as agreed upon between the concerned parties.

Position

f

Radial runout

The tolerance f3 on the radial run out in the base of the groove shall be calculated as follows: For Groove Profiles with Surface Roughness Grade Number According Formula to

*For small sheaves ts = I-5 Ford, the sheaves diameter up to the base of the groove shall be taken.
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ANNEX A ( Clause 2 )
LIST IS No. 210 : 197s 617 : 1975 Grey iron revision ) Aluminium ;m;ralingots OF REFERRED INDIAN STANDARDS Title General requirements for steel drop, upset and press forgings Alloy steel forgings industrial use (first for genera1 revision ) steel to

Title castings ( third

IS No. 3479 : 1966

aluminium and . and. castings for engmeering purposes ( second revision ) for inspection

4367 : 1991

4896 : 1976

822 : 1970 1030 : 1989

Code of procedure of welds

One percent chromium castings for resistance abrasion (first revision )

Carbon steel castings for general engineering purposes (fourth revision ) General requirements supply of metallurgical (first revision ) for the materials

4897 : 1986

Deviations for untoleranced dimensions and mass of steel castings ( second revision ) Deviations for untoleranced dimensions and mass of grey iron castings (first revisiorz ) Deviations for untoleranced dimensions of spheroidal or nodular graphite iron castings Recommendations for metal arc welding of carbon manganese steels allowances Machinery tolerance for open die forgings: Part 2 High alloy forgings and steel steel

1387 : 1967

5519 : 1979

1865 : 1991

Iron castings with spheroidal or ( second graphite nodular revision ) Carbon steel forgings for genera1 engineering purposes ( second revision ) Structural steel ( fusion welding quality ) ( second revision ) General tolerance for dimensions and form and position: Part 1 General tolerances for linear and angular dimensions ( second revision ) High tensile revision ) steel castings ( third

8350 : 1977

2004 : 1978

9595 : 1980

2062 : 1984 2102 ( Part 1980

1) :

10604 ( Part 2 ) : 1983 -

2644 : 1986

Rope sheaves for electric overhead travelling cranes ( under preparation )
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Standard

Mark

The use of the Standard Mark IS governed by the provlslons of the Bureau oj' Indian Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on products covered by an Indian Standard conveys the assurance that they have been produced to comply with the requirements of that standard under a well defined system of inspection, testing and quality control which is devised and supervlsed by BIS and operated by the producer. Standard marked products are also continuously checked by BIS for conformity to that standard as a further safeguard. Details of conditions under which a licence for the use of the Standard Mark may be granted to manufacturers or producers may be obtained from the Bureau of Indian Standards.

Bureau of Indian Standards BIS is a statutory institution established under tho Bureau of Indian Standards Act, 1986 to promote harmonious development of the activities of standardization, marking and quality certification of goods and attending to connected matters in the country. Copyright No part of these publications may be reproduced in BIS has the copyright of all its publications. any form without the prior permission in writing of BIS. This does not preclude the free use, in the course of implementing the standard, of necessary details. such as symbols and sizes, type or grade designations. Enquiries relating to copyright be addressed to the Director ( Publications ), BIS. Revision of Indian Standards

if any, are Indian Standards are reviewed periodically and revised, when necessary and amendments, issued from time to time. Users of Indian Standards should ascertain that they are in possession of Comments on this Indian Standard may be sent to BIS giving the the latest amendments or edition. following reference : Dot : No. HMD 14 ( 3174) Amendments Issued Since Publication -Date of Issue Text Affected
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